Not only in morphology but also in metabolism many marked differences have. bee_n observed between Invertebrata and Vertebrata. Especially differences in the chemical process e>f calci6cation are typical. The mechanism. of shell formation by the mollusks, however, has not yet been so thoroughly studied as the process of bone formation.
Analysis were performed once a month from October to the following September. For the determination of glycogen content several oysters were treated at The Marine Laboratory and the rest were brought to The Biochemical Laboratory of The Kyoto University and a measurement of other constituents was conducted.
Methods
To determine the total weight, fresh meat and dried meat, water content, total nitrogen, lipids, glycogen and ash, fifteen oysters were used each time. The analysis of each constituent was carried out as foUows (4).
Water (Moisture) and ash: Adductor muscles were separated from other parts and were dried at room te:::nperature between filter papers. Water content was estimated from the decrease of weight after drying the meat at 105° to 110°C. in the oven. Dried meat was burnt to ashes in the muffle.
Total nitrogen (5): Total nitrogen was determined by KJELDAHL's method using metallic selenium as completely oxidizing catalyst:
LiPids: Lipids were extracted with ether by using SoxHLET's extractor for about sixteen hours from the dried meat, dehydrated in vacuum at 40°-, 45°C. for about six hours.
Glycogen (6) : Since glycogen content in the pearl oyster is reported to be variable during the day (7) , six oysters were taken up from the sea at 9 a.m. each time for the determination of glycogen content. As soon as possible glycogen was isolated from the fresh meats by means of PFLEGER's method and was hydrolysed with HCI. The amounts of glucose thus formed were determined by FEHLING-LEHMANN-SHOORL's method and the glycogen content was calCulated.
Inorganic constituents (8) : For the determination of the inorganic constituents, ashes from the dried meats of thirty oysters were used. The ash was treated with HCl and after filtrating the trace amount of silica separated, phosphate was precipitated by ammonium molybdate. From this filterate iron and aluminium were precipitated by the addition of ammonia water. Calcium and magnesium were determined as oxalate and phosphate respectively with the filtrate from iron. With the solution free from phosphate, sulphate, magnesium, iron, aluminium and manganese by baryta, the determination of alkali metals was carried out by the platinium chloride method and also by the magnesium uranyl acetate method. Sulphate was measured as barium sulphate and chloride was also determined by the silver chloride method.
RESULTS AND DISCUSSION
Seasonal changes of the average values of total weight, of weight of the shell, of the fresh meat and of the dried meat, and content of water per oysfer are shown in Table I and Fig. 1 . Remarkable increases in total weight and weight of the shell through out these experiments were observed. Fresh and dried meat increased gradually from September to the following June in weight. A sudden decrease to the extent of about half of weight in May was observed to occur in summer.
From these facts, the season from autumn to winter is presumed to be the fattening period of the pearl oyster, which in spring the vegetative growth ceases and the gonads gradually ripen (the ripening period). The summer is the reproductive period, when gonads have fully ripened and the discharge of the sexual products occurs.
It is noteworthy that in spite of decrease in the weight of the fresh meat, dried meat increases in weight during May and June. This fact shows that hydrolysis or other chemical reactions which need water may take place in the oyster before the discharge of the sexual products.
The monthly changes in the chemical constituents of the pearl oyster are shown in Table II-VII . . ,.
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.T...,... J' ... l. AIJ.#· Seasonal changes in protein content, which is the main component of the meat and of the adductor muscle, were found to be less striking than those occurring in other components, such as glycogen and lipids.
In the beginning of the fattening period the storage of glycogen is very remarkable. Notwithstanding that only trace glycogen was contained in September it increased rapidly and reached its maximum content (15 %) at the end of the fattening period. Especially in February glycogen was observed to be accumulated in the meat (except the adductor muscle) and then transferred into the adductor muscle in March. In contrast to the continuous increase in meat, glycogen begins to decrease gradually till May or June. From these facts certain active substances required for reproduCtion may be produced in this ripening period with the energy evolved from the oxidation of glycogen.
Lipids were also observed to be accumulated in the fattening period and reach maximum content in January in the adductor muscle and in February in the meat respectively. It is supposed from the facts that like glycogen lipids are utilized as sources of energy required for reproductive activities. The variation curves of lipids and glycogen suggest that transformations of lipids to glycogen may take place in the mollusk.
In contrast to the near-.exhaustion of glycogen at the end of the ripening period, definite amounts of the lipids were noticed as still remaining. These constant lipids are presumed to have some physiological significance.
The results of analysis of the adductor muscle show that this organ serves not only to open and to shut the shell but also as a storage device of the oyster.
In contrast to the decrease of ash content a remarkable increase in shell weight was observed in the autumn. The season of pearl formation in the oyster is supposed to coincide with this season.
The seasonal changes in calcium, magnesium, iron, potassium, sodium, phosphate, chloride and sulphate content are shown in Table VIII and IX and also Fig. 7 and 8 . Total ash content of the pearl oyster increased from the reproductive period. to the beginning of the fattening period. The changes in potassium and phosphate content also agreed with that of the total ash content. These facts suggest that these elements may be related to sexual activity. It has already been known that taurin, an amino sulphuric acid, is the characteristic substance of the mollusks (9) . The content of sulphate may be connected with taurin and other sulphuric esters of carbohydrate (10) which compose the mucus.
Sodium, magnesium and chloride are less variable at the content. The content of calcium in the meat was observed to decrease in the autumn when the shell grew in this season.
From the analytical results of the pearl, mother-of-pearl of the shell and the mucus of the pearl oyster, non-cooperation of phosphate is inferred in the process of calcification of the pearl oyster. (see Table X ). In stead of cooperation of phosphate in the vertebrate, transportation of calcium at the formation of the pearl and of the shell in the pearl oyster would be carried on with participation of certain proteins of acidic nature in the mucus secreted from mucus cell of mantle cords.
